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SIMlAaY 

The pressure distribution on bodies with the separated flows can b 
deternined by the ’^modified free streamline theories”* However, applicatio 
of these theories requires a knowledge of the base pressure. Investigation 
were carried out in regions of the separated flows on an airfoil (N^A 6601 
emd a flat plate with a view to understand the criteria governing the base 
pressure of bodies in the separated flows. Effects of a splitter plate on 
the base pressure of bodies in separated flows were also investigated/ A 
correlation for quantitio* 5 in the fully separated flow past 

airfoil like bodies with no periodic vortex shedding and a flat plate (body 

4.0 X 10^. 
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Geometric quantities 
Ij Model chord 

b Model span 

X Distance downstream measured from centre of the end disc 
Y Coordinate normal to x 

Coordinate normal to both x and j 


Z 

X 

Y 

o( 


Distance along airfoil or flat plate chord line measured 
from the leading edge. 

A z'- 

Distance from X measured normal to X. 

Geometric angle of attack. 


Flow quantities 

p Mass density 

Kinematic viscosity 
u Local velocity 

UoO Velocity of undisturbed flow 
UitK )<t4Velocity on fps« streamline on separation 
p Static pressure on surface 

Pcc Static pressure of the undisiwbed flow 

% ^ 

£ f Total pressure of the mdistur bed flow 

Pg Base pressure 

^ Total pressure 

B Drag 

n Shedding frequency 

Woo Moaentxaa thickness 
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Reynolds number based on undisturbed flow veloc ity 

*> 

and model chord L 




&c> Pressure coefficient 


C = Base pressure coefficient 

ps 

I 




Drag coefficient, based on undisturbed flow 


^ ^ veloc ity model cliord L 

K = ^ -^V^" Base pressure pvoraiaeter 


Base region quant it ies 


Eeynolds nmber based on momentum thickness 
y and velocity on free streamline at separation. 


C =: Drag coefficient based on momentum thickness 

Bs t ^ 1 C \ 

and separation velocity 


eKy 


Free stream 


s Base region 

2 Measuring station in the wake 

P Flat plate 

a airfoil ^ 



LIST OF FIGIBSS 


IT 


Figure 

! 0 . Title 


Pagi 

1 

ilirfoil Co-ordinate System 


26 

2 

Flat Plate Co-ordinate System 


27 

3 

Pressure Taps Location and Co-ordinates 
of Airfoil NACA 66010 

28 

4 

Location of Pressure Taps on Flat Plate 

29 

5 

Splitter Plate 


30 

6 . 

Experimental Set-up 


31 

7 

V«ake Survey Rake 


32 

3 

Pressure Distribution oxi NACA G6010 
(Two Dimensionality Check) oC, « 20"^ 


33 

9 

Pressure Distribution on NACA 66010 
(Two Dimensionality Check)«c*C = 45‘' 


34 

10 

Pressure Distribution on Flat Plate 
(Two Dimensionality Check) = 90® 


35 

11 

Pressure Distribution on Flat Plate 
(Two Dimensionality Check) <?(. « 45® 


36 

12 

Lift Characteristics NACA 66010 


37 

13 

Pressure Distribution on N^iCA 66010 

o< - 45® 

38 

14 

Pressure Distribution on NACA 66010 

oC = 40® 

39 

15 

Pressure Distribution on NACA 66010 

^ * 35® 

40 

16 

Pressure Distribution on NICA 66010 

o< « 30® 

41 

tT 

Pressure Distribution on NACA 66010 

oC » 25® 

42 

18 

Pressure Distribution on NICA 66010 

c< - 20® 

43 

19 

Pressure Distribution on Flat Plate 

oC » 90® 

A/t 

20 

Pressure Distribution on Flat Plate 

o< • 60® 

45 

21 

Pressure Distribution on Flat Plate 

=< » 45® 

46 

22 

Pressure Distribution on Flat Plate 

- 30® 

47 


No. 



figure Nr>. 


Title 


23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 


Pressure 

Splitter 

-Pressure 

Splitter 

T^essure 

Splitter 

i^ressure 

Splitter 

■Pressure 

Splitter 


distribution on N.iCA 66010 with 
Plate Porezaost ^ ^ 450 

distribution on NACA 66010 with 
-rXate i^oreiHost c< = 40*^ 

distribution NaCA 66010 with •• 
Plate Pore aost oC, = 35“ ' 

distribution on NAGA 66010 with 
Plate PorcEiost c< =30^ 

distribution on NACA 66010 with 
jPlabe Poremost ^ ss 25® 


Pressure 

Splitter 

-Pressure 

Splitter 

Pressure 

Splitter 

Pressure 

Splitter 

Pressure 

Splitter 


Distribution on N.iCA 66010 with 
•tlate xoreaost »= 20® 

distribution on NjiCA 66010 with 
t^late Hearmost c>< « 45® 

distribution on NilCA 66010 with 
Plate fieanaost a 40® 

distribution on NAGA 66010 with 
Plate Heamost o< = 35® 

distribution on NACA 66010 with 
Plate Rearnost (y =* 30° 


-Pressure 

Splitter 

-Pressure 

Splitter 

Pressure 

Splitter 

Pressure 

Splitter 

ISessure- 

Splitter 


distribution on NiiCA 66010 with 

Plate Hearmost c>C » 25® 

distribution on NAGA 66010 with 
Plate Hearmost c< » 20® 

distribution on Plat Plate with 
Plate Poreiaost c< » 90* 

distribution on Flat Plate with 
riate i?orenost o< * 60® 

distribution on Flat Plate with 
Plate Foremost cK = 45® 


■Pressure 

Splitter 

-Pressure 

Splitter 

Pressure 

Splitter 


^'late with 

Plate foremost ly' a 30* 

distribution on Flat Plate with 

Plate Hearmost « 90® 

distribution on Plat Plate with 
Plate -fteamoat «s 6o° 


Page No. 


48 

49 

50 

51 

52 

53 

54 


55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 


'Jjtle 


Pressure Distribution on Flat Plate Tvitb 
Splitter Plate Heariaost oC « 45® 

Pressure Distribution on Flat Plate with 
Splitter Plate Reamost o< = 30° 

Wake Velocity Profiles NAGA 66010 cxC * 45° 

Wake Velocity Profiles NACA 66010 » 40° 

Wake Velocity Profiles N^lCA 66010 o( = 35° 

Wake Velocity Profiles NACA 66010 cX. = 30° 

Wake Velocity Profiles NACA 66010 -X w 25° 

Wake Velocity Profiles NilGA 66010 cX * 20° 

Wake Velocity Profiles Flat Plate 

Wake Velocity Profiles Flat Plate = 45° 

Wake Velocity Profiles Flat Plate 'X, * 30° 

Wake Velocity Profiles N.'ICA 66010 with 
Splitter Plate Forenost * 40°^^ oC = 45° 

Wake Velocity Profiles NACA 66010 with 
Splitter Plate Forenost cX. “ oC, = 35° 

Wake Velocity Profiles N^iCA 66010 with 
Splitter Plate Foremost oC. - 20° ;,cX » 25° 

Wake Velocity Profile^ NACA 66010 with 
Splitter Plate Rearaost oC ® 40° oC ® 45® 

Wake Velocity Profile^ NACll 66010 with 
Splitter Plate Reamoat cX. * 30°^ ©<. = 35° 

Wake Velocity Profiles NACA 66010 with 
Splitter Plate Reariaoat oC. = 20° 25° 

Wake Velocity Profiles Flat Plate with 
Splitter Plate Forenost oC = 90°^ cxC * 80° 

Wake Velocity Profiles Flat Plate with 
Splitter Plate Forenost cX. * 45°, o4 ** 30° 

Wake Velocity Profiles Flat Plate with 
Splitter Plate Reamost c>C =* 90° “ 00° 



rii 


Figure No. 

Title 

Ikge No* 

61 

Make Velocity Profiles. Flat Plate with 

Splitter Plate Bearaost cK = 45®^ b 30® 

86 

62 

Airfoil NAGA 66010, Base Pressure vs. 
i'mgle of Attack 

87 

63 

Flat Plate Base Pressure vs. -^gle of Attack 

88 

64 

Airfoil NACA 66010 Base Pressure, Effect of 
Splitter Plate 

89 

65 

Plat Plate Base Pressure, Splitter Plate Effect 

90 

66 

Press’ore Bi stribution on Splitter Plate 
Downstrean of Airfoil NACA 66010 at oC. = 20° 

91 

67 

Pressure Distribution on Splitter Plate 
Downstrean of Airfoil NACA 66010 at c4 * 45° 

92 

68 

Pressure Distribution on Splitter Plate 
Downstream of a Flat Plate at “ SB*"' 

93 

69 

Pressure Distribution on Splitter Plate 
Downstrean of a Flat Plate at » 90° 

94 

70 

2 

7 r~ vs. Res 
^DS 

95 

71 

2 

r — vs. lies 

Ss 

96 

72 

“ — vs Res 

97 




LIST 0P TjIBLSS 

viil 

Table No. 

Title 

Page 

1 

Airfoil NACA 66010 Drag Coefficient 

18 

2 

Airfoil NACA 66010 Calculations 

19 

3 

Airfoil NiiCA 66010 vfith Splitter Plate Foremost 
(Position l) Calculations 

20 

4 

Airfoil NACA 66010 with Splitter Plate Rearmost 
(Position 2 )po ^Calculations 

21 

5 

Flat Plate Brag Coefficient 

22 

6 

Flat Plate 'Rp^^Calculations 

23 

7 

Flat Plate with Splitter Plate Foremost 
(position l) Calculations 

24 

8 

Flat Plate with Splitter Plate Rearmost 
(position 2) Calculations 

25 



CliafTER 1 


Introduction 

The flow of a real fluid past a body on which the flow separates is 
one of the najor problems in fluid mechanics* Flow separation is often cons id- ^ 
ered as a scourge t ) say technical devices wnioh depend upon the dynamics of 
fluid flow for suceessful operation, in as much as, se|nration often limits tne ; 
usefulness of the device. For example, the inaxmuEi lift of an airfoil and tne 
maximum compression ratio of a compressor are linited by the occurrence of 
separation. Separated regiohs can also occur near a deflected flap, around a 
spoiler control, in an over expanded rocket noazle, behind a blunt base and 
near the impingement of a shock wave from one body upon tioe boundary layer of 
another • 

The characteristics of the device ^ wing or a compressor are 

aiienable to theoretical analysis in the narrow working regions of attached flowsl 
At points far off design, the analysis is elusive due to the predominance of the 
separated flows. 

1.2 Theoretical 3bservations 

In inviBcid and incompressible flow past a cylindrical body in a fluidj 
of infinite extent theory leads to the conclusion that there can be no drag 
(D^Aleoberts Paradox). The actual pressure distribution on t^ie body can be 
calculated in the high Reynolds number range when the flow is not separated. : 

In these eases, the drag which is mostly viscous is small. However, outside the 
viscous layer the real flow is significantly dif ferent ' froia tiiC' ideal one when 
there is separation of , the boundary layer. In the cases of tiie blunt bodie,S' or 
the airfoils' at high angles of attack the drag arises mostly from the pressure 
forces. Early attempts at a theoretical treatment of the flow past bluff bodies 
were due to He Imo It 25 and Kriclihoff £l| . Helmoltz and KircMioff[l\ proposed a 
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"free streamline theory" to determine the pressure distribution on bodies with 
the separated flows. Their theory yields values for the drag coefficients which 
are too low in comparison with the experiment. This discrepancy has been 
explained by A> Roshko 12] as a consequence of a basic assumption in Kirchhoff ‘3 
theory |_1 | being far off from reality, Kirchhoff a theory postulates that the 
velocity on the free streamlines at separation is equal to the undisturbed 
stream velocity . Also the speed along the free streamline is considered 

constant ( - iXc ) every where. The pressure at the separation point and on the 
base of the body in the separated region is supposed to be equal to the 
undisturbed stream pressure ( r. ), whereas the observed pressures in this 
region are below . Attempts to improve the Helraoltz Kirchhoff "free 

streamline theory" have been made by Roshko |2l , Eppler l_3j and Wu 1^4 j . These 
"modified free streamline theories" allow for arbitrary base pressxires. The 
value of the surface speed at separation is assumed to he different from the 
mdisturbed flow velocity TJoO * Roshko l_2j introduced a parameter K which 
defines the separation velocity by the relation iJs - gives a base 

pressure coeff icient ~ \ ~ hf » The significeint feature of the modified free 
streamline theories [^2^ » is that the base pressure ^ is a free 

parameter. In the case when jp - , all these theories [2^ , [^31 * 

degenerate into that of Helmoltz Kirchhoff theory • Applications of the 
modified free streamline theories for the prediction of the pressure distribution 
requires a knowledge of the base pressure, for which upto now no satisfactory 
method of prediction has been developed.- 

V. Vasanta Bam 1 5^ suggested correlation for the quantities in the 
fully separated flows past airfoil like bodies with no periodic vortex shedding, 
which could serve as a criterion for determining the bass pressure* The 
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correlation is analogous to that of Boshko's hypothesis for vortex shedding [23 
viz. that for vortex shedding bodies, the fully separated flows are sinilar 
to each other and are independent of the bodies themselves. 

1.3 Ain and Scope of present Investigations 

The ai l of the present study is the exaraination of the correlation 
of V. Vasanta San |^5]] under a variety of conditions. In particular it is 
proposed to examine the separated flow past a flat plate and an airfoil 
(NACA 66OIO) section with a view to either substantiating or refuting the 
proposa.1 of i_5j . This, it is believed, will represent a contribution to our 
understanding of the separated flows. 

The contents of the report are divided into six chapters. In 
Chapter 2 the experimental arrangement and procedure are given. Chapter 3 
gives the results of the experiment. Reduction of Data is given in Chapter 4. 
Chapter 5 is a discussion of the results. Chapter 6 concludes the work and 
contains sone suggestions for further woit. 
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jSxperiaental ilrrangeaent and Procedure 

The coordinate systensfor the airfoil section (NAGA 66010) and the 
flat plate are given in Figure 1 and Figure 2 respectively. 

Models 

An airfoil (NACA 66010) and a flat plate were the nodels for the 
investigation. The coordinates for the airfoil (NACA 66010) are given in 
Figure ^ (taken froia reference .61 ). The dinensions of the aodel were 
chord L, = 406.4 and the span h = 304.8 rm. The airfoil was constructed 
of laninated conpressed seasoned hard v/ood. 31 flush copper tubes of 3 nia 
diarieter were inbe Ided in the siurface* The location of the pressure taps is 
shown in Figure Three spanwise rows of l/64" dianeter pressure taps were 
drilled at aid span and at 76.2 laa on each side of the raid span row of taps. 
The surfaces of the nodel were finished with sandpaper and were lift 
unpaintcd, unlacquered. Contour was checked visually for truth all along 
the chord vrith the help of a teuplate. The aodel spanned the working section 
( 4 ' X 1 ' ) of the Virind tunnel . 

The diaensions of the flat plate were Lp - 152.4 raa, thickness 
t = 6.4 m and span b * 304.8 aa. The ends of the flat plate were chaafered 

to 30“ angle as shown in Figure 4 . The flat plate was nade of nild steel. 

11 flush copper tubes were inbedded with Araldite after ailling square slots 

in the surface. After fixing of the copper tubes, the surfaces were ground 

on a surface grinder to obtain a fine snooth finish. Five spanwise rows of 
1/64" diaater pressure taps were drilled on each tube. The location of the 
pressure taps is shown in Figure 4. 
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A splitter plate (Figure 5) was fabricated to study its effects on 
the base press^ires on the airfoil and on the flat plate. The splitter plate 
was nade by joining two aluniniuD plates. Three rows of 17 flush preseure 
taps were attached on the top and botton surfaces of the splitter plate. The 
splitter plate could be noved along X-aris and could be fixed in the desired 
position. Figure J6 shows the photographs of the node Is w^ith the splitter 
plate in position in the working section of the wind tunnel. 


Squipaent 

Wind Tunnel: The experiaent was conducted in (4’ x 1’) working 
section of the low speed, close circuit wind tunnel of I.I.T. Kanpur. 

Wake Survey Eake; Wake surveys were iBde using a total head - static 
head rake. The ralce consisted of 35 total head tubes and 5 static head tubes. 
The spacing between the tubes was 19 aa. Details of the rake are given in 
Figure 7_. The rake could be fixed in any streaawise position. 

tlanoneter: Ihvo nulti~tube mnoneters of 100 linbs and 15 liabs 
respectively, filled with distilled water were used for reading pressures. 


2.2 Sxperiiaental Procedure 

Undisturbed Flow Total Head Measurenents The undisturbed flow 

total head { ^ ) was xaeasured as the average of several total head tubes 

a Oo 

placed in the settling chamber. 


Uhdisturbed Flow Static Pressure Measurement* The undisturbed static 
pressure was measured through a flush wail tap fitter a short distance after 
the entry to the working section. 
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The following conf igtirations were studied: 

1. , lith the airfoil as aodel (see Figure ^) . 
a). Without splitter plate 

h) . With splitter plate close to the aodel in 
position 1 (Figure J.) 

c) . With splitter plate sone distance downstreaa in 
position 2 (Figure l) 

2* With the flat plate as mdel (see Figure ^ 
a) . Without the splitter plate 
h) 4 With splitter plate close to the aodel in 
position 1 (Figure ^ ) 

c). With the splitter plate sone distance downstrean 
in position 2 (Figiure 2 ) 


With each of the above configurations, the following neasurenents were taken;- 
&) . Pressure distribution on the nodel (and on the splitter 
plate in cases lb, Ic and 2b, 2c above) . 
b) . Velocity (and static pressure) distribution in the wedce. 


The Rejmolds nui^bers for the tests were;- 
a). For the airfoil, 


l<e — 


^ - 4.0 X 10^ 4.8 X 10® 5,83 x 10® and 9.2 x 10® 


b). For the flat plate, 


Ke - « 2,75 X 10^ 4.0 x 10? and 4.8 x 10® 

Higher Reynolds nunbers could not be achieved due to th§ linitations on the 


power available in the wind tunnel. 
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The angles of attack covered in the experuaent were:- 

a) , For the airfoil s>C=< 30®, 25®, 30°, 35*!, 40°, 45®. 

b) . For the flat plate /< » 30°, 45®, 60°, 90®. 

Wake surveys v/ere carried out at two streamwise positions, at X - 

» 1,475 and 2.1 for the airfoil (Figure _l) and at J!S **3«94 and 5.6 

Lr- 

for the flat plate (Fig\ire_2). In both cases at values of X 
to the model than the lower values above it was found that the rake 
was in the region of reverse flow and hence its readings were 
unreliable. 

Checks on the two dimensionality of the flow irere 
conducted on both models by reading surface pressures on the model 
at locations away from the mid-span position (see models at Figures 
8.9.10. and ll) . These checks were conducted at the following 
Beynolds numbers and angles of attach: — 

a) . For the airfoil angles D^^Ko. 

45° 0.0 X 10^, 5,83 x 10®, 

4.8 X 10®, 4.0 X 10® 

30° 5.83 X 10®, 4.8 x 10®, 4.0 x 10® 

20° 4.0 X 10® 

b) . For the flat plate Angle __No. 

90° 4.8 X 10 , 4.0 X 10 

45° 2.75 X 10® 

The complete experimental programme took 96 hoxirs of actual wind 


tunne 1 operation 



CHAPr3E 3 


, Results of the Ssperinent 

Pressure Distrubution: The pressure distribution on the laodel 

surfaces vrere recorded and non-diL'iensional pressure coefficients based on 

/ ■ ^ \ 

upstream dynamic pressure ( — ■ ; ) were calculated. From the pressure 

2 . “ 

distribution force coefficients nonaal to the airfoil ( ) and parallel 

to the chord of the airfoil ( C], the drag coefficient ( Co ^ 

obtained by the relation 

r “ p Sia cx -4- O Cod -X 

where integrated nomal force coefficient and ^s the 

integrated chordwise force coefficient* The expression is taken from 
reference ( 1^8 | , page No, 169-70). 

Two Dinensionality of Data: Before presenting results of the 
oxperiraent, the question of whether the flow phenomena are uniform across the 
span of the node! for different angles of attack and at different Beynolds 
nuiohers should be considered. Coaparisons for the different angles of attack 
of the pressure distributions measured at different spanwise locations on the 
airfoil and on the flat plate are given in Figures 8^, 10 and ^ 

inspection of the data of Figures 8, S[, 10 and 11 indicates that there are 
soae variations in the pressure distributions as measured at different spanwise 
sections. The variations are more pronounced on the airfoil than on the 
flat plate. The spanwise variations do not indicate to form any consistent 
mttem with either angle of attack or with the Eejuio Ids number sr. Figure 1£ 
gives a typical o*;. curve for the airfoil. Curves for the measured 
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pressure distribution on the airfoil and on the flat plate without the 
splitter plate in the wake of the models are plotted in Figiures 13 to j.8 
and Figures 19 to 22 respectively. The pressure distribution measured on 
the models with the splitter plate in the wake are given in Figures to 
d2 . 

The velocity profiles in the wake of the airfoil and of the flat 
plate without the splitter plate in the wake are given in Figures 43 to 51 « 
The velocity profiles in the wake of the models with the splitter plate are 
plotted in Figures ^ to The pressure distribution on the Splitter plate 

in the wake of the airfoil or flat plate are given in Figures , 

66 to 69, 
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Seduction of Data 

Walse Survey: The wake velocity profiles and the drag coefficient 
were evaluated with the aid of foraula due to Jones ^9l because of its 
conparative sinplicity over the uethod due to 3et*- Jones fomula, taken 
fron reference ( l9Ji page 711-12) is given below for ready reference 
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The values of C^^thus calculated are given inliables 1 and 5 for airfoil and 
flat plate respectively. 


Base Pressures Coefficient and Calculation of : The base 

pressure coefficient i~ ) is taken as that value of pressure coefficient 

•'s 

(r Cp ) which is alaost constant on the base of the nodel behind the 
separation points. This is observed to be always a negative quantity. The 
data ivas reduced in the following nannert- 


a). Calculation of Velocity at Separation: Knowing the base 

pressure froa the experiaent, '(J_ the characteristic separation flow 

' S 

velocity was deternined by the relation 
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b)* The characteristic length d mens ion for the wake 
is obtained from the measured drag (wake survey) by the relation 


T> (A) 

where the momentum thickness of the wake far down-stream* 

c) * The plots are of the form 2:- va.l?,, where 

b (s) 


and hence 2 . _ bS^-oo 5& 



4.2 Wind Tunnel Blockage Correction ; 

The obtained from pressure distribution has been 
corrected by the method given in reference The corrected 

values of Qa. have been included in Tables 1 and 5 . The other 

<0 

results of the experiment and the calculations of for the models 
without and with splitter plate are tabulated in Tables to 8 • 
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Discussion of Easults 

Pressure J>istribution;: A study of pressure distribution plots for 
the airfoil and the flat plate reveals the following; 

Ihe value of pressxire coefficients on the separated side vis. the 

base pressure, is alnost constant (- CjD. ) . Figures 62 and 63 respectively 

give the variation of the base pressure coefficient (- Co, ) with the angle 

of attack for different Reynolds nunbers. -^^t is seen that in both cases 

decrease of angle of attack increases the base pressure coefficient. In both 

cases increase of Reynolds nuiiibers increases the base pressure. The variation 

of base pressure with Reynolds nuiibers are nore pronoxmced than in the case of 

the flat plate. From Figure 63 it is seen that for the flat plate at .o( « 90°, 

the dependence of base pressure coefficient on ileynolds nunbers is negligible. 

At angles of attack lower than 90°, Ct dependence on angle of attack and 

's 

Reynolds nunbers is sinilar to those of the airfoil. 

Splitter Plate Sffects: Figures ^ and ^ show the effect of 
introducing a splitter plate in the wake of the nodel. The base pressure 
coefficient is plotted against the angle of attack for the airfoil at 
K’ o ^ 9,2 X 10 and the flat plate at Ke « 4.0 x 10 . The following 
conclusions nay be drawn fron the curves! 

a). In the case of the airfoil, the base pressure increases when 
the splitter plate is placed close to the airfoil. The increase in base 
pressure causes lower drag coefficient. It is also found that the x-wise 
position of the splitter plate has considerable effect on the base pressure 
on the nodel (Figure 64 ). In the rearmost position of the splitter plate 
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corresponding to = 1.75, the base pressure is lower than its value with 

L- O'. 

the splitter plate placed forenost. 

b) . In the case of the flat plate, the base pressure increases 
considerably when the splitter plate is placed close to the nodel. (Figure 65) , 
In this case the base pressure on the nodel is not appreciably affected by 
the X-wise position of the splitter plate. This is probably due to the size 
of the splitter plate being big in relation to the flat plate nodal. This 
finding is contrary to that of Soshko )J7] because the size of the splitter 
plate in the later case was snail. It is seen froii Figiires ^ and ^ that 
even in the reariaost position of the splitter plate the base pressure does 
not fall as low as when the splitter plate is absent. These observations 
agree qualitatively with those of fiosbko i_7j on a cylinder. 

pressure Distribution on the Splitter Plate; Figures §8 and 

69 give the pressure distribution on the splitter plate placed in the wake 
of tile nodels. It is seen that the pressvires on both sides of the splitter 
plate is fairly constant when placed in wake of the airfoil. Moving the 
splitter plate closer to the nodel increases the pressures on both surfaces. 
Howerver in the case of the splitter plate in the wake of the flat plate at 
cA- = 90^^ the pressure increases appreciably in the clownstrean direction when 
the splitter plate is in rearnost position (Figure ^ )• In the forenost 
position the pressures are ahoost constant* 

Wake Survey; The values of C,-. calculated fr on wake survey data 
is given in Table 1 for the airfoil and Table 5 fox the flat plate. It is 
observed that generally the value of obtained fron wake srrrvey are 

higher than those obtained fron the integration of the pressure distribution. 
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^ Vs PLoT . jvjQ calculate values of Kg, have been 

tabulated in Tables 2 and 3 and 4 for airfoil and Tables 6, 7 and 8 for the 

flat plate. The reduced vs. *"<./; t are plotted in Figures 70 and 71 for 

CDc “ 1 ““ 

_ / U</. '-ft- ( J L o 5 

airfoil and the flat plate at " ( — T" “ ZJ^-ZV ) • 4.8 x 10 

■ o» \ y "l) ' 

and i<d. » ( ) • 4,0 X 10^, A curve has been drawn which 

P P 

passes through various points for the airfoil and those for the flat plate. 

It is observed that the curves for different Rg^are not parallel. 
for a conion > on the ( ) vs. » plo't the points for the 

airfoil aal those for the flat plate lie on the sane curve, hence the 
validity of V. Vasanta San*s coirrelation appears plausible. In the case of 
the splitter plate in the wake of the aodels there is a wide scatter of points 
for both models. (T'igure 72 ). 



CHciPTSa 6 


Gone iusions 

Jji experimental investigations of the hase pressure on an airfoil and 
a flat plate in the separated flow region t'c exeiaine the validity of the 
correlation of V. Vasauta Earn l_5j shows the following; 

1) • Tile stated correlation seems to hold good « 4»8 x 10 

andR^tx:. ~ ^ tlie vs. Kp,c. points for the airfoil and for the 

Qds 

flat plate lie on the same curves, 

2) . The curves for F<..>oO “ 4.8 x 10® emd 4.0 x 10® are not parallel, 
’his indicates that the slope of the straight line is probably a f^mction of 
he free atrean Rejnolds numbers. This point can only be settled by extending 
he experiment to a larger number of free stream Reyhdlds numbers. 

3) . The splitter plate, in general, increases the base presstxre and 

ie drag coefficient is reduced. This result holds only when the splitter 

late is nearest to the model. As the splitter plate is moved downstream, 
yc 

lyond a certain “ location base pressure starts decreasing again. At 
rtain position the base pressure is likely to return to the base pressure 
lue on model without the splitter plate. This point could not be verified 
e to the limitations of the working section of the wind tunnel. 

jgestion for Future Investigation 

The relationship -4^ vs. Kg(5.is by far not final and satisfactory. It 

'-■D5 

ds further investigation on various other models, brhile fabricating the 
els the limited Reynolds numbers range available in the wind tunnel should 
kept in mind, A large number of vs. R*c curves for a large nuiaber of 

QiO finally settle the problem and probably give the trend of 

lations with varying 
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Shedding frequency should also be detemined by hot 

and conpared. 


wire iinenoneter 
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Airfoil NACA 66010 Drag Coefficient 


Angle 


Airfoil 

Airfoil-splitter Plate Foremost 

Airfoil Splitter Plate Bearmost 



O I 

Kressnre ^ 

Distribution 

! Wake Survey 1 

- 

1 iPressure Distribution 

Wake Sxirvey 

Pressure Distribution i 

Wake Survey 


oC 

'^eo6 

. J-B >5 X 

^’Tncorr. j 

j. <-DoO 

j (Corr.) 

It" 

1 

1 

1 ^Dco 

j (ikicorr.) 

Qs>oa 

(Corr.) 

iL 2-1 

L-<^ 

^t)aO 

(Uncorr.) 

(Corr.) 


> 












460 

9,0 X 10® 

1.336 

0.77 

0.81 

0.965 

1.14 

0.665 

0,53 

1*31 

0.765 

0.712 



5.83- x 105 

1*35 

0,845 

0.82 

0.98 

1.05 

0.614 

0.494 

— 


■ 0.712 



4i0 X 10^ 

1.266 

0.737 

0.80 

0,995 

1.02 

0,592 

0.73 

1.21 

0,705 

0,668 

J 


4*06 X IJ® 

1.361 

0.795 

0.80 

0.935 

1,07 

0.624 

0,455 

1.215 

0.71 

0.635 

400 

9*2 X 10^ 

0.92t2 

0.5963 

0.715 

1.162 

0.9283 

0,56 

0.532 

1.0383 

0.61 

0.603 

V 


5.9 y 10® 

1.126 

0.6635 

0.544 

1.12 

0.9035 

0.50 

0.528 

0.9847 

0.58 

0.614 



4*8 X 10® 

0.905 

0.5329 

0.596 

1.05 

- 

- 

0.475 

0,908 

0.535 

0.515 



4,0 X 105 

0.925 

0.5454 

0-.512 

0.906 

1.0743 

0.5964 

0.565 

1.0234 

0.602 

0.515 


9,0' X 10® 

0,8349 

0.5431 

0.655 

1.154 

0.7935 

0.5182 

0.645 

0.7728 

0,505 

0.633 

1 


5,83 X 10® 

0.8088 

0.6479 

0.600 

1.17 

0.7946 

0.5220 

0.62 

0.7682 

0.502 

0.615 

\ 


4i8 X lo5 

0.775 

0.5034 

0.095 

1.162 

0.7920 

0.5202 

0.657 

0.7573 

0.496 

0.606 

\ 


4,0 X 10® 

C;7642 

0.5022 

0.565 

1.00 

0.8552 

0,56 

0.576 

0.i07f 

0.530 

0.570 

^0 

9,2 X 10® 

0.6236 

0.4298 

0.562 

0.95 

0.602 

0.284 

0*542 

0.603 

0,4il60 

0,78 

1 

'i 


5,83x 10® 

0.5492 

0.3780 

0,512 

1,045 

0,6303 

0.3017 

0.526 

0,5982 

0.4120 

0.67 

i 


4,8 X 10® 

0,5426 

0,3153 

0,53 

0,96 


.. 

0.B88 

0.4630 

0.3268 

0.624 

*! 

i 

4.0 X 10® 

O.50 

0.2242 

0.62 

0.706 

0.6350 

0.2988 

0.608 

0.5728 

0,3974 

0.67 


5l 

9,1 X 10® 

0,4392 

0.2918 

0.497 

0.544 

/ 0.456 

0.306 

0.515 

0.4355 

0,292 

0.494 


1 

5,9 X 10® 

n,42€4 

0.2867 

0,470 

0.627 

0.4558 

0.304 

0,49 

0.4122 

0.276 

0.486 


i 

5.12 X 10® 

0.4210 

0.2818 

0.466 

0.497 

0.4802 

0.322 

0.464 

0.4059 

0,27 

0.480 

i 

[ 

4,0 X 10® 

0.38£0 

0.2570 

0.51 


- 

- 

0.62 

0.4544 

0.304 

0.494 

i 

3 


9.0' X 10® 

C ,28f0 

0.223 

0.428 

0.318 

0.3236^ 

0.254 

0.26 

0.2^8 

0.2297 

0.254 

£0® 

5.83 X 10® 

0.2016 

0.222 

0.432 

0.39 

0.3444 

0.272 

0o204 

0 *23 

0.1668 

0.238 

1 


■ ,^ 3 X 10 ® 

0.2746 

0.216 

0.504 

0.405 

0.36 

0,361 

0.34 

0.3815 

0.30 

0,20 , 



4,0 X It®. 

'',262 

0.206 

0.418 

0.3562 

0.3327 

0.262 

0.344 

0.2995 

0.236 ■ 

0.292 



Airfoil MAC A 


Angle 

_c<.^ 

45'^ 


400 


35® 


30® 


25® 


20 ® 


I P-«.cO *^o- 

^ ' 
9*2 X 10 ® 

5.83 X 10 ^* 
4 , 8 C X lO'* 
4.0 X 105 

9.2 X 10 ® 

5.83 X 10 « 

4.8 X 105 
4*0 X 10 ^ 

9.2 X 105 

5.83 X 10 ® 

4.8 X 1 J 5 

4.0 X 10 ® 

9.2 X 10 ® 
5.83 X If'® 

4.5 X 10 ® 

4.06 X 10 ® 

9.2 X 10 ® 
5.83 X 10 ® 
5.12 X 10 ® 
4 .C X inS 

9.1 X 10 ® 
5.83 X 10 ® 

4.8 X 10 ® 
4.0 X IG® 



1 Cqoo I 

.....L,.,. I 

1 



f If ^ 0 ^ 


1.8290 

0.05294 

0.6675 

1.8664 

0.05242 

0.675 

1.731 

0.05366 

0.6325 

1,1790 

0.05856 

0.6805 

1.S700 

0.06270 

0.4631 

1.6942 

0.04990 

0.5625 

1.3374 

Q. 05952 

0.4525 

lVo854 

0 .04540 

0.4625 

1.3750 

0.05494 

0.41745 

1 ♦3312 

0.05482 

0.4044 

1.2746 

0.05086 

0.3875 

1.2638 

0.04932 

0.3821 

1.1548 

0.05320 

0.3118 

1.0202 

0.04530 

0.2746 

3.9962 

0.05144 

0.2713 

0.8546 

0 .05118 

0.250 

0.9260 

0.05100 

0.2196 

0 .8958 

0.0556 

0.2142 

0.8844 

0.05260 

0.2105 

0.8000 

0 .04844 

0.1910 

0 .8256 

0.05240 

0.1415 

0.8212 

- 

0.1408 

0.8036 

— 

0.1373 

0.7608 

- 

0.131 
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40 l^es Calculations 





20 


— 1 

Jingle j 

oC 

)* 

i 



45= 

9*2 X ic'' 
5*83 X 10® 
4.80 X n® 
4.06 X 10® 

40= • 

9,10 X 10® 
6.15 X 10® 
4.80 X 10® 
4.0 X 10® 

35® 

9.2 T IP® 
6*83 X 10® 
4.80 X 10® 
4.C X 10® 

30® 

9.1 X to® 
r.8o X 10® 
4.06 X 10® 

26® 

9.1 X 10® 
5.33 X 10® 
4.3 X 10® 
3,21 X 10® 

20® 

n.u X 10® 
5.83 1 10® 

^ ,^.80 X 10® 

4.3 X 10® 


TilBIE 3 


Airfoil NACA 66010 with Splitter Plate Foremost (Position l) R^s Calculations 


C-M oO 

i 

Cc ©o 

o 

1 


files = 

— 

1 

= 1 
V Uic) 

[■ “(Js 

I yo 

1.5594 


0 .05180 

0.570 

-1.33 

8.13 X 10# 


2 • 33 

1.5264 

1.4292 


0.06270 

0.525 

-1.25 

4.58 X 10® 


2.26 

1.6000 

1.3980 


0.04760 

0.510 

-1.21 

3.64 X 10® 


2.21 

1.4866 

1.4760 


0.04394 

0.535 

-1.175 

3.20 X 10® 


2.175 

1.4748 

1.3888 


0.05002 

0.46415 

-1.16 

6.24 X 10® 


2.16 

1.4697 

1 .4764 


0.04966 

0.49175 

-1.34 

4.61 X 10® 


2.34 

1.5297 





-1.22 

- 


2.22 

1.4900 

1.5190 


0.04756 

0.6371 

-1.261 

3.24 X 10® 


2.261 

1.5034 

leSliO 


0.05302 

0.39675 

-1.14 

5.35 X 10® 


2.14 

1.4629 

1.3112 


0 .05450 

0.3973 

-1.16 

3.38 X 10® 


2.16 

1.4697 

1.3102 


0.04894 

0.3960 

-1.115 

2.77 X 10® 


2.116 

1.4543 

1.4286 


0 .04668 

0.4276 

-1 .20 

2.54 X 10® 


2.20 

1.4832 

1.1098 


0.05054 

0.301 

-0.928 

3.78 X 10® 


1.928 

1.3874 

1.1844 


0.04656 

0.31515 

-0.895 

2.52 X 10® 


1.885 

1,3764 

1.1770 


0 .04558 

0.3125 

-1.00 

1.79 X 10® 


2.00 

1.4142 

0.9700 


0.05068 

0.2280 

-0.795 

2.77 X 10® 


1.795 

1.3398 

0.9780 


0.04730 

0.2279 

-0.815 

1.785x10® 


1.815 

1.3472 

1 .0602 


0.04976 

0.2401 

-0.80 

1.55 X 10® 


1*80 ■ 

1*3416 

— 


— 

- 

-0.835 

- 


1 .835 

1.3543 

0.8136 


0.04852 

0.16175 

-0.74 

1.92 X 10® 

cc 


1.74 

1.3191 

0.8622 


0.05264 

0.1722 

-0.736 

1.32 X 10® 


1.736 

1.3176 

0.8122 


0.05848 

0.18 

-0.75 

1.142 X 10® 


1.75 

1.3229 

0.8430 


0.04770 

0.1663 

00 

8.88 X 10'* 


1.78 

1.3342 
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Airfoil NACA 66010 with Splitter Plate Reamost (Position 2) Q,«sCalculations 


ii»g 1 

} 

QoO Ho 1 
] 

( CmoC? 

1 

..i 

1 ^XoOi 

1^5= i-i 


V • • • • II 

Ia- =( 

j \ 

1 

j 

i TJs 

: UcO 

■r- 

46 

9«2 I 10^ 

t.P174 

0.04224 

0.655 

-1,495 


9.5 X 10® 

2.495 


1.5796 


4.83 X 10® 

1.66fc>v/ 

0.04770 

0.605 

-1.42 


4,55 X 10® 

2442 


1.5556 


4.06 X 1C5 

1.6324 

0.04400 

0.6075 

-1.47 


3.88 X 19® 

2,47 


1,5716 

40*^ 

9.2 I la® 

1.5K1^ 

0.0527 

0.5191 

-1.35 


7.3 X 10® 

2,35 


1.5330 


5.83 X 10^ 

1.4760 . 

0.048 

0.4923 

-1.22 


4.28 X 10® 

2.22 


1.4900 


4.8 X lOS 

1.3614 

0.04304 

0.454 

-1.11 


3.17 X 10® 

2.11 


1.4526 


4.0 I 10® 

1.5002 

0.0540 

0.5117 

-1.33 


3.12 X 10® 

2.33 


1.6264 

36= 

9.2 X 10®, 

1.2760 

0.05228 

0,3864 

-1.11 


5.17 X 10® 

2.11 


1.4526 


5.83 X 10® 

1.269G 

0.05280 

0 .3841 

-1.07 


3.26 X 10® 

2.07 


1#438T 


4.80 X 10*^ 

1.22S6 

0.07006 

0 .37865 

-1.00 


2.57 X 10® 

2.00 


1.4142 


4.0 X 10® 

1.3364 

0.05224 

0.40386 

-1.045 


2.30 X 10® 

2.045 


1.4301 

O 

O 

9,2 X 10® 

1.1130 

0.05430 

0.3015 

-0.96 


3.88 X 10® 

1.96 


1.4000 1 


5.83 X 10® 

1.10 34 

0.05336 

0.2941 

-0. 95 


2.40 X 10® 

1.95 


1,3964 


4.8 X 10® 

o ,8664 

0.04480 

0 .2315 

-0.707 


1.45 X 10® 

1.707 


1,3065 


4.0 X 10® 

1.0632 

0.04834 

0,2864 

-0,865 


1.67 X 10® 

1.865 


1.3729 

25= 

9,2 X 10® 

0.9220 

0.0513 

0,2178 

-0.825 


2.70 X 10® 

1.825 


1,3509 


5.83 X 10® 

0.164 

0.05320 

0,2061 

-0.762 


1.60 X 10® 

1.762 


1.3274 


4,8 X 10® 

A.S634 

0.04626 

0.2029 

-0.704 


1-27 X 10® 

1.704 


1.3053 ; 


416 X 10 ® 

d*.9T54 

6! 54688 

0.2272 

-0 .865 


1.24 X 10® 

1.865 


1.3729 

20 -' 

9.20 X 1^® 

C.7190 

0.04988 

0.1459 

-0.715 


1.76 X 10® 

1.715 


1.3096 


5.33 X 10® 

0 . 1950 

0.0459 

0.1065 

-0.615 


7.9 X 10-4 

1.615 


1.2708 ; 


4.8 X 10® 

J.720r 

0.04212 

0.1907 

-0.63 


1.17 X 10® 

1.63 


1.2767 


4-0 X 10® 

0.7234 

0.04526 

0.1498 

-0.635 


7.65 X 104 

1.635 


4.2786 
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Flat Plate Drag Coefficient 
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Jingle I 

cL I R-Sco No 


o 

o 

4*8 X 10® 


4*0 X 105 


2*76 X 10^ 

60'-^ 

, 4*8 X 105 


4,0 X 10® 


2,75 X 10® 

45“ 

2*8 X 10® 


4*0 X 10® 


2.75 X 10® 

o 

o 

4.8 X 105 


4.0 X id® 


2.75 X 10® 

40“ 

4.0 X 105 

35° 

4.0 X io5 

25° 

4.0 X 10® 

20° ■ 

4,0 X 10® 



Plr.te 



Flat Plate with S] 
Foreraost 

piitter Plate 

Flat Plate with Splitter Plate 
ilearmost. 

I^essure Distribution Wake Survey ! 

C jT- i 

Pressure Distribution 

Wcike Survey 

Pressure Distribution 

Wake Surrey 

/ <^Cs '■K> 

(tincorr ; 

^Corr ) , 

Lp 

k-i-. -.-i 

L-p 

/ \ 

V^ncorr ) 

COcC 

(corr ) 

. T9 - ^ 

, Cd oO 

(uncorr- ) 

^ix> 

(corr ) 


^•56 

1.97 

2.79 

2.82 

2.0412 

1.575 

1.78 

2.0812 

, ^ ^ . ^ mm ^ mm ^ mm, ^ 

1.60 

1*965 

2.56 

1.97 

2.70 

2.80 

2.056 

1.58 

1.738 

1.9938 

1.535 

1*942 

2.56 

1,97 

2*56 

2.780 

- 



<HM 



1.92 

1.530 

- 

- 

1.46 

1.165 

1.71 

1.450 

1.16 

1*536 

1.950 

1,980 

1.550 

1.580 



1.48 

1.18 

1.682 

1.490 

1.19 

1.596 

1.414 

1.18 

2.01 

1.625 

0.95 

0.794 

1.04 

0.94 

0.784 

0*846 

1.190 

1.25 

2.20 

1.36 

1.02 

0.85 

1.08 

1.062 

0.886 

0*977 

1 *6i0 

1.34 

2.40 

1.50 



.. 

mm, 



0 .5472 

0.483 

0.628 

0.612 

Of 476 

0.421 

0.472 

0.533 

0.471 

0*466 

0.5666 

0.50 

0.79 

0.596 

0.492 

0.435 

0.475 

0.522. 

0.463 

0*453 

— 

- 

0.97 

0.571 

- 

— 

— 

•a. 



1.13 

U.97 

- 

1.262 

- 

... 

— 

mm 



0*91 

0.785 

— 

0v92 







0»4fl 

0.406 

- 

0.386 

- 


— 

•mm 



0.35 

0.32 


0.370 




mm 

~ 



TABIiS 6 

Flat Plate Calculations 


Angle 

900 


600 


450 


300 


750 

700 

600 

40^ 

35° 

25° 

20 ° 


1 

1 

i 

C ^ cC, j 

1 

- •• 
t 

^ ^ K* 

.1. 



4.8 X 10® 



1.28 

-1.78 

4.0 X 10® 


2.5t 

1.28 

-1.80 

2.7? X 10® 


2.51 

1.28 

-1.78 

4.8 X 10® 


i:.218 

0.96 

-1.54 

4.0 X 10® 


2.2(0 

0.975 

-1.57 

2.75 X 10" 


2.2fO 

0.99 

-1.615 

4.8 X 10® 


2 .GuC 

0.707 

-1.53 

4.0 X 10® 


2.11 

0.745 

-1.65 

2.75 I 10® 


2,28 

0.805 

-1.825 

4.8 X 10® 


1.0944 

0.2736 

-0.84 

4.0 X 10® 


1.1334 

0.2833 

-0.88. 

4.0 X 10® 


2.43 

1.17 

-1.69 

4.0 X 10® 


2.241 

1.05 

-1.65 

4.0 X 10® 


2.02 

0.765 

-1.48 

4.0 X 10® 


1.7G58 

0.565 

-1.35 

4.0 X 10® 

ft 


1.5e36 

0.455 

-1.22 

4.0 X 10*' 


1.0704 

0.2255 

-0.7t2 

4.0 X 10® 


1.0S84 

0.175 

-0.77 


R 


'"l u<J I s “mr ■ -Q 

i 

10.3 X 10® 
8.56 X 10® 

5^90 X 10® 

7.33 X 10® 
6.25 X 10® 

4.40 X 10® 

5.40 X 10® 

4.85 X 10® 
3.72 X 10® 

1.78 X 10® 
>1.55 X 10® 
7.67 X 10® 

6.85 X ,10® 
4.83 X 10® 
3.47 X 10® 
2.71 X 10® 

1.2 X 10® 

9.3 I 104 


j| 

]h\ 

Tj&aj I 

.-i- 


C-cs 




T_S>o 


Us. 

\faO 


2.78 

2.80 

2.78 

2.54 

2.57 

2.615 

2.53 

2.65 

2.825 

1.84 

1.88 

2.69 

2.65 

2.48 

2.35 

2.22 

1.762 

1.77 




1.6673 

1.6733 

1.6673 

1.5937 

1.6031 

1.6170 

1.5906 

1.6279 

1.6808 

1.3565 

1.3711 

1.6401 

1.6279 

1.5748 

1.5330 

1.4900 

1-3274 

1.3304 
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TxlBLS 7 


Flat Plate with Splitter Plate Foremost (Position l) Caiculati 


i 



1 

i 

ilngle 1 

cxf. 1 

\ 0 ^ 
K‘Q j 

1 . . i 

1 

1 ^UoO 

J 

i 

1 

i 

^X><^ 1 

^ i 

1 * * • 

/-/. 

1 ^ 

90° 

4.8 X n® 

4,0 X 10® 

2.0412 

2.056 


1.0206 

1.028 

-1.245 

-1.21 

60 

4.8 1 10® 

4.U X 10® 

1.6862 

1.7128 


0.73 

0.74 

-1.045 

-1.07 

45 

4.8 X 10® 

4.8 X 10® 

1.3482 

1.4434 


0.475 

0.51 

-0.86 

-0.965 

O 

O 

CO 

4-8 X 10® 

4,0 X 10® 

0.9516 

0.9844 


0.2379 

9.2461 

-0.73 

-0.73 


ions 


■■ 3L Jv U«o j |C33£ 


Uo 




7.35 X 10® 

6.14 X 10® 

5.01 X 10® 
4.26 X 10^ 

3.14 X 105 

2.86 X 10® 

1.50 X 10® 
1.295 X 10® 


2.245 

2.21 

2.045 

2.07 

1.86 

1.965 

1.73 

1.73 
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1.4983 

1.4866 


1.4301 

1.4387 

1.3638 

1.4018 

1.3153 

1.3153 
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Plate Plate with Splitter Plate Eearmost (Position 2) Calculations 



8 

o 

4.S X 10® 

2.0812 

1.0406 

-1.286 

7.58 X 10® 


4.0 X 10® 

1,9938 

0.9979 

—1 .215 

5.95 X 10® 

60 

4.t, X 10® 

1,6866 

0.729 

-.1.015 

4.95 X 10® 


4.0 X 10® 

1.7250 

0.74S 

-1..06 

4.28 X 10® 

45° 

4.t X 10*^ 

1.338 

0.47 

-0,90 

3.13 X 10® 


4.3 X 10® 

1.5096 

0.531 

-1.06 

3.07 X 10® 

30° 

4.8 X 10® 

1.0634 

0.266 

-0.755 

1.69 X 10® 


4.U X 10® 

1 .0428 

0.261 

-0.73 

1.37 X 10® 




2*285 1,5117 

2.216 1,4883 

2.015 1.4195 

2.06 1.4353 

1.90 1.3784 

2.06 1.4353 

1.765 1.3248 

1.73 1.3153 




/.u; go 




> '-Sj 1 i-», , t . M ^ . '#1 









Ifi# 

mm 




P/t:;;-: N zi 


FLAT , ' "PLATE ' ■ CO^O'liOINATE SYSTEM 



















PRESSURE , TAPS, LOCAtiON ;AND, COdROINATSS 
OF AIRFOit. NACA 66010. ', ' , ' ' ' ■ ■ ' 


PRQFLE NACA 


iPRESSURE'’" 'SURFACE ^ 

mp.Nori/7^ ( 


RADIUS 


mpom MO 






















& >1 /■' fu ij- ' 

§■1 








FASt 30 


SPLITTER 


100 MM 


300MM. 


isgmm 


50MM 


25,. 4 MM 


PRESSURE TAP 
e:0fr^NECTI0NS 




25. 4 MM. 


SON. LOR . I . S . G U P T A mZPCm T NO 







EXPERIMENTAL 


i^LAT PLATE 


■SPUTTER PLATE 


FLAT PLATE WITH SPUTTEP PLATE 


RAKE 


iiwi 


AIRFOIL 
NACA 66010 


■SPLTTSP pL.c-r. 


AIRFOIL ^ WITH . - ^FLITTER' PLAtE 




SON. LOR. },S.GUP-!‘A 








WAKE SURVEY 


WJND TUNNEt 


TOTAL HEAD 


/.STATIC HEAD 


FIBER GLASS 




7$. 2 MM 


ON. LDR.LS. GUPTA 














PRESSURE DISTRIBUTION ON NACA 66010 

# ' ■ ' ' ' 

(TWO DIMENSIONALITY CHECK) 


ROW NO. { 2 .3 

a; 

b : o '0~A 
^ SURFACE 'a' 
(FILLED: •• • A) 


(unfilledlo 


SON: LDR, i.S: GUPTA I 












PRESSURE DfSTRJ&UTlON ON NACA 660!0 
(TWO DIMENSrONA LIT Y CHE G K ) 


riHPT, Or'- 


---SURFACE 0 
( FILLED: • '♦* A ) 


9.0X10 














Pl'T'!’ Oi 


SSURE DISTRIBUTION ON FL 
{TWO DIMENSIONALITY 


ROW NO. ! 

2 3'4 5 I 

q : • 

! 

■,'A f ^ ; 

b } o 

0 A f''0, i 

~^':SURF, 

«.GE'a' ^ 

{FILLED; 

*■,**♦)( 








' DEFT'. OF 
AERO EMGG 


PRESSURE DISTRIBUTION ON FLAT PLATE 

{two dimensionlity check) 


^SURFACE Fa' 
(FILLED: ti -"4 


DATE 


’SON'LDR. I.S. GUPTA 












v'; 


HARACTERISTICS NACA 66010 C 


UNCORFJECTEb 


^^OH'.'LDR.LS. GUPTA ' 











dept: of 

<^ERO ENGG 


PRESSURE- DISTRIBUTION ON NACA 66010 


SQM.LDR. I.S. GUPTA 








DEPT. OF 
AERO ENGG 


PRESSURE DISTRIBUTION ON NACA 66010 


PAGE NO: 40 


F!GG5 






















PRESSURE DISTRIBUTION ON NACA 66010 


AERO ENGG 


-SURFACE ‘CU 
.JflLLEDj^ • 4 ■] 


5-83 XIO'" • o 


-..SURFACE '"b; 

£UNFimEDjf o A'O] 





















PRESSURE WSTRfSUTIOM' 'ON : FLAT - PLATE 


(FlLLEDi 4 11 -4*5 







f*A6£ m: 4S, 


PRESSURE DISTRlBUTlbM m FLAT PLATE 


-^SURFACE W 
(FILLED: A H 


surface:: ' f 


H LDR.I.S.CUPTA: 









PRESSURE ' PfSTRf&UTrON ‘/'ON ' 'FLAT PLATS' 





DEPT. OF . 
4ERO ENGG 


PRESSURE DISTRIBUTION ON FLAT PLATE 


-SURFACE a 
(FILLED; A •) 


fSQN LDR.LS,GURTA 








PRESSURE DlSTRlBUTrON ON N AC A 660i0 WITH 
SPLITTER PLATE FORE- MO ST 


.9-2X10^ f i 
S- 85X10^ • o 
4 * 8 X 10^ * A 









49 
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